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Charles Burnett, Numerals and 
Arithmetic in the Middle Ages, 
Ashgate Variorum; December 
2010; ISBN: 978-1-4094-0368-5; 
Series: Variorum Collected Stu-
dies Series: CS967. 370 pages. 
The volume Variorum Collected Se-
ries CS597, Numerals and Arithme-
tic in the Middle Ages, the third by 
Charles Burnett after Arabic into 
Latin in the Middle Ages: The 
Translators and their Intellectual 
and Social Context and Magic and 
Divination in the Middle Ages: 
Texts and Techniques in the Islamic 
and Christian World, gathers toge-
ther a selection of eleven papers ori-
ginally published by Burnett 
between 1996 and 2009. The papers 
deal with the various numeral forms 
used in the Middle Ages in mathe-
matical and other contexts and show 
the complexity of the process of 
adoption of Hindu Arabic numerals 
over a period that extends from the 
tenth century, when the first reports 
of these numerals reached Europe, 
to their final adoption in the thir-
teenth century. Ordered according 
to the chronology of the subjects, 
this highly cohesive and stimulating 
set of essays will be essential rea-
ding for scholars studying the area, 
either thoroughly or tangentially. 
However, the fact that the essays are 
not ordered according to their date 
of publication may lead to some mi-
nor décalages: for instance, article I, 
published six years after article III, 
contains more recent information re-
ferring to the first known work con-
taining Arabic numerals. 
In the preface the author states 
that some of the articles [most of 
them, in fact] document “in more 
detail than anywhere else, the diffe-
rent forms in which they (Hindu-
Arabic numerals) are found, before 
they acquired the standard shapes 
with which we are familiar today”. 
The rest, in addition to interesting 
information on the use of alphanu-
merical Latin figures, consist main-
ly of working editions of four hi-
therto unedited Latin texts. 
The first two articles: I “The aba-
cus at Echternach in ca. 1000 A.D.” 
and II “Abbon de Fleury, abaci 
doctor”, deal with (the use of) 
Gerbert d’Aurillac’s Abacus. 
The first article describes the 
only preserved pieces of the Gerber-
tian abacus board: the instrument 
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with marked counters which was 
used in the Middle Ages for tea-
ching or calculating purposes in the 
schools of Western Europe and 
which also served to demonstrate 
how numbers interact with each 
other. The boards, preserved in the 
Bibliothèque Nationale de Luxem-
bourg and the Trier Stadtbibliothek, 
had passed unnoticed by scholars 
until the publication of Burnett’s 
paper in 2006.  
The author accepts a terminus 
ante quem of 1081, although he pro-
poses the end of the tenth century as 
the actual date of construction. He 
depicts the characteristics and ma-
thematical features of the Gerbertian 
abacus board, taking as a basis these 
two tables and the description of 
Gerbert’s own abacus by his pupil 
Richer (Historiae, III. 54). Burnett 
contends that Gerbert d’Aurillac did 
not devise this abacus, but may have 
introduced the use of the counters 
marked with Arabic numerals, 
which led to a revival of the use of 
the instrument. 
The main goal of this paper is to 
bring to light the two known survi-
ving diagrams of the instrument, 
and to compare them with other 
well-known texts in order to de-
monstrate their relationship. Burnett 
reaches the conclusion that the 
copyist of this board was probably 
Nizo, or Nithard, later abbot of 
Mettlach. Nizo had been a student 
of Gerbert, with whom he kept in 
touch by letter. 
In the second article, in French 
(translated by David Juste), the au-
thor re-examines Abbon’s writings 
in order to re-affirm his contribution 
to mathematics and to refute 
Bubnov’s opinion on the matter. 
Burnett bases his study on Abbon’s 
preserved tables and treatises: “The 
table of the rules of the abacus”, en-
titled: In hac figura descriptus est 
numerus infinitus: incipit enim ab 
uno pervenitque usque ad nongente-
simum milesimum followed by 
Ratio Abbonis supra praefatum nu-
merum and the “Commentary on the 
Calculus of Victorius”. Comparing 
Abbon’s works with the Enchiridion 
written by his disciple, Byrthferth, 
Burnett demonstrates that Abbon 
did not intend to provide instruc-
tions on how to use the abacus, but 
to show the way in which the num-
bers interrelate, that is to say, to of-
fer a symbolic speculation on their 
astonishing power. 
The third paper, entitled “Algo-
rismi vel helcep decentior est dili-
gentia (meaning, according to 
Burnett, that the study of helcep or 
calculation, identified in the manus-
cript with the algorism, is more ap-
propriate than the study of practical 
arithmetic, abacus or rithmomachy): 
the arithmetic of Adelard of Bath 
and his circle”, deals ultimately with 
the introduction of the algorism into 
Europe. Burnett links its introduc-
tion to Adelard of Bath and his cir-
cle, especially his colleagues and 
immediate successors. The author 
introduces the subject with two long 
chapters (I and II) dedicated to two 
important treatises: Adelard of 
Bath’s Regulae abaci, and H. 
Ocreatus’ Helcep Sarracenicum res-
pectively. 
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In chapter I Burnett offers a con-
cise introduction to the figure of 
Adelard and his life and works. 
Among these works are the Regulae 
abaci, which, according to Adelard, 
follow the method of Gerbert 
d’Aurillac. This affirmation opens 
an excursus on the use of the Ger-
bertian abacus, which, in Burnett’s 
words: “requires a separate counter 
for each of the nine digits ... marked 
with symbols – characters – some of 
which are recognizable as derivative 
from Arabic numerals” (see plate 
VIII). Adelard’s claims to have 
followed Gerbert’s method lead 
Burnett to examine his use of the 
abacus board. Burnett provides the 
names of the nine apexes: igin (1), 
andras (2), hormis (3), arbas (4), 
quimas (5), caletis (6), zenis (7), 
temenias (8), celentis (9), some of 
which – for example 4 (ةعبرأ = 
arba‘ah) and 8 (ةينامث = tham×niya) – 
seem to me to be clearly of Arabic 
origin, before providing a descrip-
tion of the pseudo-Boethius’ abacus, 
appearing in the diagrams in the 
pseudo-Boethian Geometry II. We 
also find it in, at least, two English 
manuscripts (Oxford, St John’s 
College 17 and Hereford Cathedral 
MSO I.vi), from the early and mid-
dle twelfth century respectively. In 
these texts a tenth counter is shown, 
which implies the use of zero, mar-
ked with a circle and called sipos. 
Burnett shows that the use of the 
counter bearing a zero must have 
been very recent at that time or at 
least unfamiliar to Adelard, since he 
joins together the numbers for zero 
and nine, referring to the counter 
under the name siposcelentis. 
In chapter II the author intro-
duces the two known manuscripts, 
Paris, Bibliothèque Nationale, lat. 
6626 and Cashel (Tipperary) G.P.A. 
Bolton Library, Medieval MS 1, 
which include a large amount of 
mathematical material and show 
Arabic numerals in two further 
algorisms. The manuscripts are full 
of errors, probably, to quote Burnett, 
because of the  “complexity and the 
novelty of the subject-matter”. Ne-
vertheless, since the copies are inde-
pendent of each other, the author 
uses them to establish a text as close 
as possible to the archetype. 
The next step is to analyse the 
parallels and vocabulary correspon-
dences between Ocreatus’ Helcep 
Sarracenicum and the Liber ysago-
garum Alchorismi. Burnett reaches 
the conclusion that the two texts 
were composed in the same context. 
Even though the Helcep Sarraceni-
cum would be expected to have a 
closer relationship with the 12th 
century Dixit Algorizmi, Burnett’s 
terminological survey in fact shows 
that the verbal correspondences are 
significant enough to consider that 
the sources of the Helcep Sarraceni-
cum were the abacus works and 
Boethius’ Arithmetic, which brings 
it closer to the Liber Alchorismi de 
practica arismetice, attributed to 
John of Seville (although the debate 
regarding the authorship persists). 
The Helcep Sarracenicum (or 
Helceph, according to Folkerts in 
Science in Context 14, 2001, 13-38) 
starts with Ocreatus’ prologue, 
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which indicates that he had been 
employed by Adelard to help him to 
interpret Arabic science. Burnett de-
monstrates his conviction that the 
Helcep Sarracenicum is not a trans-
lation from Arabic but Ocreatus’ 
own description of arithmetical pro-
cedures employing the algorisms, 
based on the fact that only three 
Arabic words are used –even though 
one of them, helcep, interpreted by 
Derek Latham (and Charles Burnett, 
who declares himself “convinced by 
Derek Latham’s interpretation”) as 
Arabic al-¬isāb (ﺏاﺳﺤﻠﺍ), meaning 
“arithmetic” appears in the title). 
The rest are: sinaphihi, Arabic f÷ 
nafsihi (ﻪﺴﻓن يﻓ) “by itself” and cifre, 
Arabic ½ifr (رفص) for “zero”.  
Burnett also shows that Ocreatus’ 
original plan was to work with Ro-
man numerals. Ocreatus insists that 
his readers treat the Roman nume-
rals as Arabic “digits”, whether they 
are units, tens or hundreds; this is 
what he does himself, when writing, 
for instance, .iii.iii. for xxxiii. On 
the other hand he describes the prin-
ciples of place value in the same 
way as abacists and algorists, and 
deals with the squares, particularly 
the squares of articuli (a number fol-
lowed by one or more zeros), using 
the formula of a geometrical mean. 
According to Burnett, Ocreatus’ 
text provides the earliest known 
examples of the rules for multiplica-
tion and demonstrates the procedure 
for division. This establishes Ocrea-
tus as a potential source for Sacro-
bosco, a possibility that has been 
neglected hitherto. Burnett does not 
consider the Helcep Sarracenicum 
to be a great work of mathematics: 
it covers only a small part of the al-
gorism and shows a bizarre use of 
Arabic numerals, which, together 
with the coincidences of other ma-
nuscripts of the middle twelfth cen-
tury, allows us to place it at an early 
stage in the transmission of the 
Latin algorism. Whereas the works 
of Adelard (particularly De eodem 
et diverso and De opere astrolapsus) 
were written especially for a noble 
amateur audience, Burnett contends 
that the Helcep Sarracenicum repre-
sents the interests of “professional” 
mathematicians. 
These detailed introductory chap-
ters are followed by two appendices. 
Appendix I contains the critical 
edition and translation of the treatise 
Helcep Sarracenicum (Saracen cal-
culation), which had previously re-
ceived little attention from scholars. 
The edition is preceded by a com-
mentary on the manuscripts, follo-
wed by very useful orthographic 
annotations. Appendix II comprises 
the critical edition of the Anxiomata 
artis arithmetice, starting with a co-
dicological description of the only 
extant manuscript. 
The 22 reproductions at the end 
of the article make it an even richer 
source of information. The only ob-
jection one might raise (knowing 
full well that it is very difficult to 
resolve and that, of course, it is not 
the fault of the author) is the lack of 
definition of the photographs, which 
are sometimes very difficult to read. 
The fourth article is entitled “Ten 
or forty? A confusing numerical 
symbol in the Middle Ages”. After a 
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brief summary of the at least five 
different systems of numeration and 
their variants used in the West by 
mathematicians and astronomers in 
the Middle Ages, Burnett focuses on 
the ligature of x and l for the num-
ber 40 and carefully describes its 
shape, remarking that it is a charac-
teristic ligature of Visigothic script 
(as a matter of fact, the reviewer has 
also found them in many works 
written in Visigothic script).  
Burnett’s stated purpose in this 
survey is to list the texts in which 
the ligature appears, in order to 
draw some “tentative conclusions 
from this evidence”. He divides the 
manuscripts into five groups, depen-
ding on the author and the date: 1. 
Translations by John of Seville (fl. 
1120s-1130s); 2. Toledan Tables 
(12
th
 cent.); 3. Works of Raymond 
of Marseilles (fl. 1141); 4. Transla-
tions by Plato of Tivoli (fl. 1134-
1145) and 5. Translations by Gerard 
of Cremona (1114-1187). 
The author’s conclusions could 
be outlined as follows: 1) “the diffe-
rent schemes of numerals are speci-
fic to texts not to scribes”; 2) “the 
use of xl-ligature in translations of 
mathematical and astronomical 
works reflects the usage of the wi-
der society to which the translations 
belonged” and 3) “the ligature ac-
companies Hindu-Arabic numerals”. 
Referring to the third point, the re-
viewer would like to stress that this 
ligature sometimes accompanies 
other numerals, like the Greek-
Coptic ciphers used in a Mozarabic 
manuscript in the Seu d’Urgell, co-
pied in Visigothic script in 938 (see 
R. Comes in Suhayl 3, 2003, 157-
185, and in Revue d’Histoire des 
textes 4, 2009, 129-156). 
Burnett bases his conclusions re-
garding the xl-ligature on the works 
of John of Seville and Raymond of 
Marseilles, as well as the “Toledan 
Tables”, noting their close relation-
ship between them. Even though 
“xl-ligatures appear more frequently 
in the earliest manuscripts”, in the 
absence of autographs, Burnett pre-
fers to attribute them to the copyists 
of these texts, who seem to want to 
recover the usages of Visigothic 
script. 
Burnett also wonders whether 
this ligature may reflect local cus-
tom in Marseilles at that time, since 
he has not found any evidence of it 
except for the fact that the scribal 
practices in the scriptorium of the 
Benedictine Abbey of St. Victor de-
rived from Catalonia. The reviewer 
fully supports this conclusion, being 
convinced that the usage of xl-liga-
ture in Marseilles can only be due to 
the forced subordination of the Mo-
nastery of Ripoll to the jurisdiction 
of the abbot Saint Victor of Mar-
seille by Bernat II, Count of Besalú, 
from 1070 to 1169; this is roughly 
the time period taken into conside-
ration in Burnett’s article, which in-
cludes the conquest of Toledo by 
the Christians in 1085. This subordi-
nation entailed the withdrawal of a 
number of manuscripts from Ripoll 
to Marseilles. Another reason for 
the dispersal of texts was the habit 
of lending manuscripts between mo-
nasteries during this period of time 
and the fluid relationship of the 
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abbey of Ripoll with the abbeys of 
Fleury, Luxeuil and Moissac, not to 
mention Rome, and others. Some 
important manuscripts dealing with 
the quadrivium, in Ripoll at that 
time, were the miscellaneous Vati-
canus Reg.Lat. 123 preserved in 
Rome and the Lat. 5132, containing 
astrological predictions for the year 
1179, by Johannes Hispalensis, 
according to J.M. Millàs Vallicrosa 
(Assaig dÿhistòria de les idees físi-
ques i matemàtiques a la Catalunya 
medieval, Barcelona, 1931) and pre-
served at the Bibliothèque Nationale 
in Paris.  
The author attributes the ligatures 
in the manuscripts of Raymond of 
Marseilles and Plato of Tivoli to 
their contacts with early scribes and 
with John of Seville and his circle.  
Indeed, it does seem significant that 
they worked in the same context. 
Apart from their common interest in 
Tables (R. Lorch in Between 
Demonstration and Imagination, 
Leiden, 1999, 55-100), both Plato of 
Tivoli and Johannes Hispalensis 
translated Ibn al-¼affar’s treatise on 
the uses of the astrolabe, and  Ray-
mond of Marseilles and Johannes 
Hispalensis, among others, com-
posed several works on the astro-
labe in Latin.  
The reviewer would like to stress 
that Plato of Tivoli worked in Bar-
celona at a time when Catalonia was 
a notable centre of cultural dissemi-
nation. The Episcopal sees of La 
Seu d’Urgell (whose territory exten-
ded from the Pyrenees to the taifa of 
Lleida), Barcelona, Girona and Vic, 
as well as monasteries such as Santa 
Maria de Ripoll where we find trea-
tises of astronomy, arithmetic, and 
so on, probably translated from Ara-
bic by Seniofred Llobet of Barcelo-
na, played an important part in this 
process. All this suggests that Plato 
of Tivoli could have had access to 
the important libraries in the monas-
teries and Episcopal sees. Even 
though Visigothic script had been 
abandoned by that time in Catalonia 
and only Caroline script was used, 
either Plato of Tivoli or his twelfth-
century copyist continued using the 
Visigothic ligatures, as can be seen 
in the manuscript Oxford Canon 
miscellaneous 61. This comes as no 
surprise, bearing in mind that the 
Visigothic juridical structure was 
still in force and the Mozarabs con-
tinued to use it at least until the ele-
venth century and that, quoting 
Burnett: “Mathematical notation is 
independent of language; it is sym-
bolic and... there is no need for dif-
ferent notations to be used in diffe-
rent languages, even when they are 
written in different scripts” (see 
article V, 237).  
In article V, “Indian numerals in 
the Mediterranean Basin in the 
twelfth century, with special refe-
rence to the ‘Eastern forms’”, 
Burnett deals with the initially 
unique Hindu-Arabic notation shape 
and the shift into Western and Eas-
tern forms in the Middle Ages. He 
pays special attention to certain sha-
pes shared initially by Latin, Greek 
and Arabic scholars, which were 
abandoned at a certain point by 
Western scholars in favour of a 
form which evolved differently. 
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This has led to the modern-day use 
of a double notation form: one for 
the numerals used in the Western 
world and another for the numerals 
employed in most parts of the Isla-
mic world.  
After noting that the “Arabic side 
of the story” has already been stu-
died by Folkerts and  Kunitzsch, 
Burnett concentrates on the forms 
that are now “lost”, starting with a 
description of both types of nume-
rals and paying special attention to 
the differences between them.  
Burnett gives an idea of the ter-
minology used. His aim is not to ex-
plore the origins of these differences; 
he rejects speculations and bases his 
hypotheses on the premise that both 
forms derive ultimately from the 
same source. He contrasts several 
variant forms, produced mainly by 
transmission or by the influence of 
the territory, in the period lasting 
from the early twelfth to the middle 
thirteenth centuries when the ma-
nuscripts were written or copied. 
First of all, Burnett deals with the 
variant forms shown in the trans-
mission of al-Khwarizmi’s Indian 
Arithmetic, since the original Ara-
bic text has not reached us. Howe-
ver, a number of works in Arabic, 
Latin and Greek, conveying repre-
sentative parts of the original text, 
have survived under the term 
“algorism”. After analysing a num-
ber of treatises on algorisms written 
between the early thirteenth and the 
fifteenth centuries, in which two 
rows of forms (Western and Eastern) 
are shown, Burnett reaches the con-
clusion that the differences diverge 
from original numeral forms of al-
Khwarizmi by reflecting the prac-
tices current at the time and locality 
of the translator or scribe. We can 
now add Abū Bakr al-©a½½ār’s ma-
nuscript Kitāb al-bayān, (Lawrence 
J. Schoenberg Coll. 293) written in 
the Maghrib and dated by the 
subscriptio to the year 590/1194 
although copied in Baghdad, which 
presents on two occasions (in ff. 1v 
and 5r) the correspondences of Eas-
tern and Western Arabic forms of 
the nine numerals written by a later 
Eastern Arabic hand. Unlike this 
manuscript, which seems to have 
converted all numerals into Eastern 
form, at least two of the three remai-
ning copies that Kunitzsch was able 
to examine, have retained the nume-
rals in the Western Arabic form.  
See P. Kunitzsch, Suhayl  3, 2003, 
187-192. 
Burnett points out as well that 
algorisms were not the sole means 
by which Indian numerals were 
transmitted. Apart from the instru-
ments which used alphanumerical 
notation and the diagrams, we 
should also mention the quire num-
bering, as the series from one to five 
of Eastern Hindu Arabic notation 
which, combined with Greek alpha-
numerical notation, marks the five 
first folia of each quinion in the 
Arabic copy of the twelfth century 
Andalusi astronomer, al-BiÐrýjī. See 
B.R. Goldstein, Al-BiÐrýj÷, New 
Haven, London 1971.  
Burnett then demonstrates the 
consistency of the Western forms, 
from the somewhat distorted figures 
of the codex Vigilanus or Albel-
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densis (the Emilianensis is not men-
tioned, probably because it is a copy 
of the Albeldensis) and of the 
“counters” of Gerbert’s abacus to 
the algorism texts in the twelfth cen-
tury, until they became the standard 
medieval forms of “Indian numerals” 
in Toledo in the early thirteenth cen-
tury. Burnett attributes this to the 
Islamic mathematicians of al-
Andalus and the ninth and tenth 
century diaspora of the Mozarabs to 
the north.  
The author mentions the Latin 
manuscript, Munich, Clm 18927, 
which compares three rows of diffe-
rent forms of Indian numerals: the 
“toletane f<igure>”, the “indice 
f<igure>” and the one the scribe 
uses himself, which shows vertical 
tails under the numbers 2 and 3 cha-
racteristic of England, France and 
Germany in the twelfth century. Ac-
cording to Burnett, these forms may 
have been transmitted with the early 
copies of the Liber Ysagogarum and 
the Toledan Tables, both included in 
the late twelfth-century manuscript 
Clm 18927. 
The rest of the article is an exten-
sive comparative survey of the Eas-
tern forms, the “indice f<igure>” 
mentioned in the manuscript 
Munich Clm 18927, in Latin and 
Greek manuscripts before 1200. 
Burnett starts with the Arabic 
treatises coming from the “rotense 
armarium” and translated by Hugo 
of Santalla and Hermann of 
Carinthia. This “rotense armarium” 
has been identified with the library 
of the Baný Hýd, which was proba-
bly moved to Rueda de Jalón after 
the fall of Zaragoza. A number of 
manuscripts linked to Hermann of 
Carinthia and his close associate 
Hugo of Santalla are surveyed. All 
of them were written with Roman 
numerals, but show the Eastern 
forms in certain contexts, such as 
tables. The difficulties that the 
scribes encountered with the ductus 
of these Eastern numerals (they re-
versed “the order of the numerals 
and the direction of their face” or 
confused the symbol for 4 with the 
Roman numeral xxxvi or lxxvi) de-
monstrates the scarce use of these 
numerals in the West. 
According to Burnett, the use of 
Eastern numerical notation was 
most usual in the manuscripts asso-
ciated with Abraham ibn Ezra. Even 
manuscripts like British Library 
Arundel 377, which were written 
with the Western forms, contain 
lists comparing Western and Eastern 
varieties that suggest the presence 
of ancient originals in Eastern forms. 
It appears that Eastern figures 
were associated with astronomical 
works written in northern Spain and 
southern France. Nevertheless, 
Burnett says that it was in Italy 
where they were most consistently 
used. Greek mathematicians of the 
twelfth century also used the Eas-
tern forms probably through the 
access to Eastern Arabic manus-
cripts provided by the crusaders. 
There were strong links with Pisa, a 
major centre of translation from 
Greek due to its close connections 
with Constantinople. Burnett stres-
ses the importance of the tables of 
Pisa in the use of Eastern forms by 
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contemporary scribes also through 
the connections with Antioch, and 
suggests that the Pisan tables may 
have come from an Eastern source. 
Finally he proposes that the places 
where Latin, Greek and Arabic cul-
tures coexisted, such as Pisa, Cons-
tantinople, Antioch and Tripoli pro-
bably shared the Eastern numerical 
symbols together with a mixed 
system, in which the lower values 
(until the 360 degrees of the ecliptic) 
are represented by letters of the 
alphabet (the system known as 
alphanumerical notation), and the 
higher values by Indian numerals. 
Perhaps the most important 
points the author makes in his con-
clusions are these: 1) when a scribe 
copies a work in a context in which 
the Eastern numerals are not current, 
he tends either to provide a key to 
them or to use other forms of nume-
rals; 2) when a scribe copies a varie-
ty of texts using a specific numeral 
system, it is likely to be the system 
that is normal for him; and 3) the 
Eastern symbols were replaced by 
the Western ones when the most au-
thoritative collection of Toledan 
translators reached northern Italy 
with their figures similar to the 
“toletane” ones, which were to 
eclipse the others and become the 
standard forms of Medieval Europe. 
The author finishes the article 
with a set of three tables: I) Western 
forms, II) Palermitan forms and III) 
Eastern forms. In my opinion, there 
appear to be some slight influences 
of Coptic alphanumerical notations 
in some of the Palermitan forms 
(see Table I in R. Comes, Suhayl 3, 
2003, 176-177). 
All this invaluable information is 
supported by the corresponding ma-
nuscripts, cited by the author, with 
indispensable commentaries about 
the ciphers, and so on, and listed in 
the appendix: “Latin Manuscripts 
Containing the Eastern and Palermi-
tan Forms of Indian Numerals”. Al-
most all these manuscripts are 
scientific. I wonder what happened 
in the case of literary or religious 
works; perhaps they had other influ-
ences and, of course, they had less 
need of numerals. In any case I feel 
they should be the object of another 
survey, and in addition a thorough 
comparison of the alphanumerical 
notations of Latin on the one hand 
and Arabic and Greek on the other 
is essential in order to complete our 
view of numerals in the Middle 
Ages. 
Perhaps the most important con-
tributions to the understanding of 
the numerals in the Mediterranean 
basin in the twelfth century are: 1) 
the three tables (designed by the 
author) of Western, Palermitan and 
Eastern figures, which constitute a 
detailed and functional catalogue of 
forms which is extremely practical 
and valuable for the investigator; 2) 
the 22 reproductions of folia corres-
ponding to the manuscripts men-
tioned in the appendix; and 3) the 
exhaustive bibliography. The only 
objection could be the lack of defi-
nition of some of the pictures which 
rather reduces their usefulness, but 
this of course is not the author’s 
responsibility. 
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Summarizing, this is an indispen-
sable article for specialists and 
scholars interested in studying and 
comparing the characteristic forms 
of Indian numerical notations (espe-
cially the Eastern ones) in the West 
throughout the twelfth century. 
In article VI, “The use of Arabic 
numerals among the three language 
cultures of Norman Sicily”, after a 
brief review of the subject the 
author presents three examples, with 
the corresponding pictures, that 
show the “interweaving” of Greek 
and Arabic streams in Sicily in the 
twelfth century: 
1) a Psalter, ms. Harley 5786. As 
can be seen in plates 1-5, this work 
was written in three languages: 
Greek on the left, with Greek alpha-
numerical notation; Latin in the 
centre with Roman numerals, and 
Arabic on the right, with Indian 
numerals which present a mixture 
between Eastern and Western forms. 
For instance in f. 50v (plate 1), the 
Greek text is preceded by ΛH, the 
Latin by xxxviii and the Arabic by 
٣8. (comprising the Eastern ٣ and 
the Western 8); 2) an anonymous 
Greek-Latin translation of Ptole-
my’s Almagest, the  ms. Vat. Pal. 
Lat. 1371. Here we find the same 
mixture of forms as in the Psalter: 
compare, for instance, the same 
numbers ٣ and 8, in his table of 
Palermitan Forms in Article V; and 
3) the two surviving dated Arabic 
coins of Roger II, whose origin 
would have been much difficult to 
establish without reference to their 
historical circumstances, because 
their figures also closely resemble 
the Eastern forms. 
In article VII “Why we read 
Arabic numerals backwards” 
Burnett examines why the present 
order of Hindu-Arabic numerals is 
the same in Arabic and Latin, despi-
te the fact that languages written in 
Latin alphabet run from left to right 
and languages written in Arabic or 
Hebrew alphabet from right to left, 
and also despite the fact that nume-
rals in Arabic texts are written with 
the lowest power of the base first, 
whereas numerals in Western texts 
are written with the highest power 
of the base first. There are several 
indications that the direction of 
Arabic numerals at the time of their 
introduction in Europe was not 
firmly established. Even though this 
is well known, it is the first point 
made in the first chapter of the ano-
nymous ms. 973 (Derenbourg cata-
logue) from the Biblioteca de El 
Escorial, dealing with calculation 
and attributed to the Andalus÷ ma-
thematician and astronomer Ibn al 
Sam¬ al GharnāÐī (979-1035).  Cf. 
Compendio del arte del cálculo, 
translated and annotated by R. 
Moreno, Epistéme 4, 2006. 
The reasons adduced are: 1) the 
fact that “the Latins simply copied 
the Hindu-Arabic numerals as they 
appeared in the Arabic manuscript 
or on the calculating board”, parti-
cularly, because the numbers often 
appeared placed in boxes. What is 
more, in the first Latin representa-
tions of Hindu-Arabic notation the 
list of numbers, which did not in-
clude the zero, goes from 9 to 1 (see 
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the codex Albeldensis seu Vigilanus 
[976] and its copy, the codex 
Emilianensis [between 964 and 992]; 
and 2) the precedents of Roman nu-
merals and Greek alphanumerical 
notations, although the same use in 
Arabic alphanumerical notation did 
not lead to the same direction for 
Hindu-Arabic numerals. 
Even though by the early thir-
teenth century Latin algorisms had 
in general adopted the Arabic nume-
rals, Burnett provides several exam-
ples of absence of clarity, due to 
literal translations that lead to mis-
understanding because of the diffe-
rences in the direction of Latin and 
Arabic scripts, and dedicates a brief 
excursus to manuscript London, 
British Library, Arundel 206, which 
presents the “place value” principle, 
but in the reverse order: “Regula est 
quod omnis figura preposita signi-
ficat se tantum, postposita decies 
tantum... .12. viginti unum... et sic 
per omnes figuras”. This makes 
Burnett wonder whether it is an 
aberration on the part of the author; 
but he tends to think instead that it 
represents “a stage in the introduc-
tion of numerals in the West” in 
which the direction of the numerals 
was not yet fixed.   
Article VIII “The Toledan regule 
(Liber Alchorismi, part II): a 
twelfth-century arithmetical miscel-
lany”, comprises the working edi-
tion of the manuscript P (BNF 
Lat.15461), which Burnett and the 
co-authors of the article (Zaho and 
Lampe) consider to be the best. This 
treatise has been called “The 
Second Book” of the Liber Alcho-
rismi, because it consists of a mis-
cellany of arithmetical texts that 
follow the Liber Alchorismi in most 
of the manuscripts. The authors of 
the paper call the treatise “The 
Toledan Regule”, because of its 
most likely place of origin. 
The text of the working edition is 
preceded by an introduction, in 
which the authors stress the text’s 
importance because it documents 
the kind of problems that were dealt 
with in arithmetic, number theory 
and algebra at the time when the 
Hindu-Arabic numerals were intro-
duced in Europe. The authors des-
cribe the individual manuscripts, 
placing special emphasis on N 
(BNF, lat 7359), which is very close 
to P – even with regard to the errors, 
including a number of confusions 
when reading Hindu-Arabic nume-
rals, which the authors note. They 
then deal with the elements con-
tained in the text; they examine the 
Toledan context and the text’s cha-
racteristics, and complete the intro-
duction with a concise bibliography. 
Next comes the edition of the 
text, which, curiously enough, 
finishes with an unrelated magical 
square of order 3 (see J. Sesiano, 
passim, as well as M. and R. Comes, 
al-QanÐara 30, for an introduction to 
squares of this kind). This is imme-
diately followed by a translation 
into English. The work is a fine 
example of what a working edition 
should be, although, perhaps, a 
bilingual presentation showing the 
correspondence between Latin and 
English texts would have been more 
helpful for the reader, as in 
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Burnett’s bilingual editions: Her-
mann of Carinthia De Essentiis. A 
Critical Edition with Translation 
and Commentary, Leiden 1982 or in 
Idem, Adelard of Bath. Conversa-
tions with his nephew. On the Same 
and Different, Questions on Natural 
Science and On Birds. Edited and 
translated. Cambridge 1998 or, even 
in the Algorismi vel helcep decen-
tior est diligentia published in this 
volume¸ article III, Appendix I, p. 
262-297. 
The article finishes with an inva-
luable addition entitled “mathema-
tical translation and notes” which is 
essential reading for those who are 
not used to dealing with mathema-
tical texts. 
In conclusion, this is a very con-
cise working edition that focuses on 
the text from different points of 
view. Each section is well organized 
and to the point.  
Burnett starts article IX, “Lear-
ning Indian arithmetic in the early 
thirteenth century”, by summarizing 
the history of numerical notations 
and arithmetic, especially the shift 
from Roman to Hindu Arabic nume-
rals and the new arithmetic called 
algorism, up to the early thirteenth 
century. By this time the “Arabic 
numerals” had become standardized 
(the most important exception being 
the shape of the numbers “4” and 
“5”), and the first manuals were 
written, especially Leonardo of 
Pisa’s Liber abbaci.  
After dealing with the difficulties 
of this new notation – the idea of 
position and the use of the zero, and 
particularly the novelty of Indian 
calculation – Burnett introduces the 
use of the “Gerbertian abacus” as a 
half-way stage. He notes that while 
little use was made of Indian nume-
rals when teaching with the abacus, 
they were exploited to the full when 
teaching algorism. 
The main point of the article, ho-
wever, is, in the words of the author, 
“to show how the essentials of the 
new arithmetic were taught on the 
borders between England and Wales 
before the works of Fibonacci, Villa 
Dei and Sacrobosco had become 
standard”. 
Burnett describes a manuscript, 
contained in a miscellany of the ear-
ly thirteenth century, in Cashel (Ire-
land) and classifies its mathematical 
contents in three parts, concentra-
ting his attention on part three 
which includes four works on the al-
gorism. The first is the Helcep 
Sarracenicum (cf. paper III), the se-
cond is a complete text on the algo-
rism to be edited by the author in 
Sciamus, and the third (pp. 16-17) 
and fourth (pp. 20-21) are the ones 
reproduced and analysed in this arti-
cle. 
The main aim is again the edition 
and translation of the texts. Burnett 
starts with the last part (part four), 
under the headings 1) “The Table” 
and 2) “Some Basic Rules of Arith-
metic”. In point 1, Burnett details 
how the function of place value is 
demonstrated by copying each In-
dian numeral nine times with their 
values equivalent to the first nine 
powers of ten given above them, i.e. 
centiesmm deciesmm mm 
1 1 1 
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=100.000.000 =10.000.000 =1.000.000 
cm xm m 
1 1 1 
=100.000 =10.000 =1.000 
c x i 
1 1 1 
=100 =10 =1 
biscentiesmiliesm  
            2  
  = 200.000.000  
etc., as shown in plates I and II. The 
lowest digits are on the right, as has 
become normal practice (cf. article 
VII). Burnett also points out that, 
although the Latin terminology used 
in the text is still the abacus termi-
nology (with verbs like removere or 
ponere) this does not necessarily 
imply that the student was using the 
abacus.  
In point 2, after a brief introduc-
tion, Burnett shows how the student 
from Cashel had some difficulty in 
understanding these rules. Burnett 
copies the erroneous Latin rule and 
also corrects it in Latin, at least the 
most important part. He then trans-
lates the erroneous Latin rule and 
the Latin correction into English 
and clarifies it with a numerical 
example.  
The six rules are relevant, accor-
ding to the author, both to the “Ger-
bertus abacus” and to the algorism 
and have parallels in the “six rules 
of multiplication of Sacrobosco”.   
The last part of the article con-
sists of the edition and translation 
into English of the texts correspon-
ding to the third treatise entitled 
“Algorism”. It appears to be inde-
pendent of the fourth part, because 
of the use of the zero and of the ter-
minology of the algorism indicated 
above (delere and scribere).  
The treatise consists of the habi-
tual rules for addition, subtraction, 
multiplication and division, com-
mon to all algorisms, followed by 
the key feature of this text: “a para-
graph on how to calculate the hi-
ghest common factor and the lowest 
common multiple of several num-
bers, which is not found in other 
early algorisms”. It does not include 
examples and probably not all the 
texts have the same origin, because 
some procedures appear in Sacro-
bosco’s “Algorismus vulgaris”, pos-
sibly implying a later stage. On the 
other hand, the student of Cashel 
and Sacrobosco share much of the 
terminology, enough to represent “a 
common English tradition of the 
twelfth and early thirteenth century”, 
as the author concludes. 
The method continues with the 
presentation of the text in Latin, fol-
lowed by its translation into English 
paragraph by paragraph. Although it 
is not a conventional critical edition 
of the text, here and there Burnett 
introduces the necessary philologi-
cal commentaries to a few doubtful 
readings in the manuscript. 
In the tenth article, “Latin alpha-
numerical notation, and annotation 
in Italian, in the twelfth century: MS 
London, British Library, Harley 
5402”, Burnett reports the use of 
alphanumerical notation, following 
Greek, Hebrew and Arabic, but 
using the Latin alphabet in a group 
of closely related works written by a 
certain “Stephen”, as well as in 
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‘Abd al-Masī¬ of Winchester. Two 
of these treatises were copied in 
Antioch in 1121 and 1127 respecti-
vely. Burnett does not give details 
about ‘Abd al-Masī¬ of Winchester 
because he and A. Thion have alrea-
dy provided us with thorough-going 
studies of this author (cf. note 1 of 
this paper X). Instead, the one we 
recognize only as “Stephen” is 
known to have come from Italy 
(Pisa) through references in other 
medical works.  
Significantly, although this is not 
a usual numeral system in Latin, no 
key is provided in any of these trea-
tises. Evidently the copyists expec-
ted to be understood in their milieu. 
In the reviewer’s opinion, even 
though some authors include Latin 
alphanumerical notation among the 
“nouveautés fugaces...” of the 
twelfth century and consider it “un 
essai d’abjad latin avorté” (cf. R. 
Lemay in Sic itur ad astra, Wiesba-
den, 2000, 376-392), and even 
though it was evidently far less 
widespread than the Greek system, 
which had been created nineteen 
centuries earlier, or the Hebrew one 
documented since the second cen-
tury, or the Arabic one founded 
around the eighth century, the Latin 
system nonetheless appears in a 
number of manuscripts and even in 
an astrolabe (in fact, the reviewer is 
currently collecting as many exam-
ples of them as possible for a future 
article).  
As indicated in the title, the 
author focuses subsequently on ma-
nuscript Harley 5402, particularly 
on the oldest part: folia 1-69 and, 
among them the unidentified tables 
shown in the contiguous folia 15v-
16r. The author starts with a palaeo-
graphical and codicological 
approach and emphasizes the verna-
cular character of the whole folia (1-
69), which does not seem to have 
been noticed by scholars. 
According to Burnett, “we may 
have here a rare example of the kind 
of language in which Jewish scho-
lars ‘interpreted’ texts for the Latin-
educated translators, who then put 
them into grammatical Latin”. The 
author compares the instructions for 
the tables of Lucca (iem no.4) to 
those for the tables of Pisa (manus-
cript Arundel 377, British Library), 
with an incipit that tells us that they 
were written by Abraham ibn Ezra, 
who was said to have been in Lucca 
rather than Pisa in the 1140s. 
Although these coincidences are 
not conclusive, the author suggests 
that the scribe or annotator may 
have been using tables deriving 
from those of Pisa and instructions 
based on the ones used by early 
users of the Tables of Pisa. 
Burnett then describes in detail 
the table shown in manuscript 
Harley 5403, fol. 16, comparing it 
with the other only extant exemplar 
(manuscript Pommersfelden 66 of 
the early fourteenth century, fol. 
84r). 
In article XI “Fibonacci’s 
‘method of the Indians’”, Burnett 
provides the translation into English 
of Fibonacci’s preface to his Liber 
abbaci (1202) and after analysing it 
adds the following remarks. His first 
impression is that Fibonacci preten-
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ded to have written a treatise that 
was absolutely innovatory in the 
Latin world. Curiously enough, 
Fibonacci claims that he learned the 
method of learning to calculate with 
the nine figures of the Indians in the 
Arabic context of the town of Bejaia, 
while he considers all the other me-
thods he learnt in both the Islamic 
and Christian worlds to be a “quasi 
error”, without telling the reader 
what these other forms of calcula-
tion in fact were. Fibonacci also 
considers the algorism and the arcs 
of Pythagoras, which are the Ger-
bertian abacus or the abacus with 
apices, to be erroneous. Fibonacci 
avoided calling it “abacus” probably 
because he used this term in the 
broad sense of calculation. 
To counteract what he considers 
“a certain bravado”, Burnett quotes 
a number of works on algorism and 
abacus written in the Latin world 
before or in the time of Fibonacci’s 
Liber abbaci, which knew this nota-
tion and called them: “numerals 
written with the letters of the Indian 
and used by the Saracens” (magister 
Johannes of Toledo); “9 figures of 
the Indians” (Vigila); “the numera-
tion of the Indians with 9 letters by 
which they have set out all their 
numbers” (Turchillus, earliest Latin 
version); “they are Indian letters and 
are of this kind. 123456789. ciphra 
or the circle is 0” (Cashel ms.). Out-
side the context of the algorism, 
Burnett also quotes a number of 
works mentioning “Indian” nume-
rals, among them, the translation of 
Abu Maþshar’s On the Great 
Conjunctions: “per figuram/as 
Indicam/as” (Arabic bi-l-½ýra al-
hindiyya) and Munich ms. Cl. 
18927, “Toletane f(igure)” and 
“Indice f(igure). 
Burnett reminds us that when 
Fibonacci wrote this preface, Indian 
numerals had been used by Latin 
scholars for more than a century. 
What is more, although the Indian 
method based on place-value nume-
rals was difficult for people used to 
Roman numerals or even to Greek, 
Hebrew or Arabic alphanumerical 
notation, we find similar types of 
explanation in the abacus, in the 
algorism and in Fibonacci, except 
for the terminology (the term arcus 
of the abacus texts gives rise to 
terms such as differentiae in the al-
gorism, while Fibonacci uses terms 
such as gradus). 
Burnett supports the work of 
Benedict which shows that, 
although there are, of course, diffe-
rences in procedures among the aba-
cus, the algorism and Fibonacci’s 
Liber abbaci, there are also striking 
continuities. Even though there 
were a few, particularly material, 
changes in procedures (the use of 
parchment or paper, rather than ma-
terial objects such as the abacus), 
the basic operation was always “per 
novem figuras Indorum”. The 
author confirms his thesis and re-
proaches Fibonacci for his injustice 
to his Latin predecessors in presen-
ting his work as an innovatory, per-
fect method, thus abusing Indian au-
thority and the tradition of ancient 
wisdom. 
In conclusion, with this collec-
tion of articles, Charles Burnett 
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offers access to a wealth of informa-
tion, enriched with bibliography, 
diagrams, a huge number of photo-
graphs of manuscript folia and rele-
vant footnotes, as well as useful in-
dexes on names, manuscripts and 
mathematical terms. The work bears 
witness to Burnett’s mastery of 
manuscripts, the Latin language and 
palaeography, and of the historical 
scientific medieval context. The 
result is an impressive and exhaus-
tive treatment of the subject from 
many different perspectives, which 
makes this volume a rigorous and 
invaluable instrument for scholars 
dealing with medieval scientific ma-
nuscripts, particularly texts related 
to mathematics and astronomy in-
volving numerals. 
Rosa Comes 
David Juste, Les manuscrits as-
trologiques latins conservés à la 
Bayerische Staatsbibliothek de 
Munich. Catalogus Codicum 
Astrologorum Latinorum I. 
Documents, Études et Réper-
toires publiés par l’Institut de Re-
cherche et d’Histoire des Textes. 
CNRS Éditions. Paris, 2011. 238 
pp. + 12 plates. 
This book is the first published 
result of the ambitious project of the 
Catalogus Codicum Astrologorum 
Latinorum (CCAL) which aims to 
identify and describe all Latin astro-
logical manuscripts written between 
ca. 800 and ca. 1800, extant mainly 
in libraries of Europe and North 
America. Here we have a most im-
portant description of 287 manus-
cripts preserved in the Munich 
Library (on the history of the collec-
tion see pp. 33-37) of which five 
were written in the 9
th
 c., two in the 
10
th
 c., seven in the 11
th
 c, ten in the 
12
th
 c., nine in the 13
th
 c. , 35 in the 
14
th
 c. and some 178 in the 15
th
 c., 
the rest having been copied between 
the 16
th
 and the 18
th
 c. (see the chro-
nological list on pp. 38-40). As 
Juste states (p. 28), the purpose of 
the catalogue is to identify the astro-
logical sections and to describe the 
textual environment in which they 
appear, giving the essential informa-
tion concerning each manuscript 
and its history (date, material sup-
port, essential bibliography, etc.). 
The main problem is to define 
the criteria for considering a text to 
be astrological. Juste does this on pp. 
26-28, by giving a large typology of 
astrological sources which classifies 
them into the following groups: 1) 
astrology proper (nativities, elec-
tions, interrogations, revolutions, 
great conjunctions, individual and 
collective horoscopes...); 2) astro-
meteorology, medical astrology, la-
pidaries etc.; 3) texts describing the 
mechanisms through which the hea-
vens exert their influence (astrolo-
gical physics); and 4) polemical 
texts defending or attacking astro-
logy. 
On pp. 29-33 David Juste 
presents a brief history of Latin 
astrology, as known from the extant 
manuscripts, between the 8
th
 and the 
18
th
 centuries in which he insists on 
the importance of the Arabic-Latin 
translations produced during the 12
th
 
